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(54) SWITCHING REGULATOR 

(57)Abstract: 

PURPOSE: To miniaturize the circuit without sacrifice of 
voltage stabilizing function by performing common pulse 
width control of the chopping operation of first and 
second power converting sections through a single 
switching element. 

CONSTITUTION: An AC voltage is fed from an AC 
power supply 2 to a rectifier 4 and the rectified voltage 
is fed to first and second power converting sections 8, 
10. A pulse width control circuit 16 detects fluctuation 
of voltage Vo appearing on a smoothing capacitor Co 
and performs conduction interval control of a switching 
transistor Qs according to the fluctuation. The first and 
second power converting sections 8, 10 share the 
switching transistor Qs and the pulse width control 
circuit 16. When the switching transistor Qs turns 
ON/OFF, a current flows through a choke coil CH and a 
capacitor C1 into the primary winding L1 of a high 
frequency transformer T and a required current is fed 
from the secondary winding L2 of the high frequency 
transformer T to a load RL. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 



http://www19jpdl.ncipi.gojp/PA1/result/detail/main/wAAAfGaGgWDA404021358... 2005/05/31 



Searching PAJ 2/2 ^— v 



decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



http://www19jpdl.ncipi.gojp/PA1/result/detail/main/wAAAfGaGgWDA404021358... 2005/05/31 



(19) B*m#9H¥U?) 



(45)fSffB ¥J*93M1997) 9^170 



(12) 



<8¥F£ffi ( B 2 ) 



(in**** 
2653712^ 

(24) 0 ¥f£9*£ (1997) 5£ 23 B 



(51) Int. CI. 1 
H 0 2 M 
GO 5 F 
HO 2M 



3/28 

1/613 

3/155 



4237- 5 H 



F I 

H02M 
G 0 5 F 
H02M 



3/28 

1/613 

3/155 



U 
F 







(±1 OH) 




#gg¥2- 122633 


(73) #l<Hf « 999999999 








(22) mmB 


¥J*2*p(199O)5mi0 


SlUKSOJ Tfji^ffiBT IT S 6#43^ 






(72)fS9i# ^ffl 7t« 


(65) &mmn 


!&§S¥4-21358 


^LLmsLUrU±*a:ffnTg6#43^ x;p 


(43) &m a 


¥j$4*tM1992) 1H24H 








(74)ftSA flr|*j ii 









(54) [*9j<B*fM X>fyf>^H2l/-^ 



1 

(57) mftmrnvimmi 

mmm 1 ©«*a««©wEx-f 7f>^f$S2© 



2 

Bf!ltJL<0fflJH#»] 
[tt*0>ft«] 

«*««ffi8R^*2©«*^aBBio^a-rc<h^cfc 

9, 5fefttt«8l«£EVo**ftS**«lijlt3a:-3Tifi«. 



3 

IP'S, *l(Di«M8ll X<^>^h^>v 
Cl#> 6&&LC:7 ^ ^-f -Jl^-f KD1 

-cwsft-r * c t tc ± o ift86ftftfl:m*vc*as*-r * t> 

\§*^}-X\zmk\stz7s^y^>VV*zLV--5'\Z& 
nil 32«E*«2©«ffifi"B^1ifcX»LT ! b*l<Z> 
«*£8IB58 ©ftUBKJ: 0 £H*«BEVc«:^ffc:$-&S C 

*&w\*zL<o&ofci&miz&frx'te2nrzh<D^<!b 

mwt\5]&£, x-r y3 L >tfm^<Dmmmmfflffliz&vm 

vfrzmzy* )i?\z*r)¥m{£~T2>mi<Dmti&m& 
>fmTv>mmmmmw\z£ o 9- a ^ y bT3?»m«t^ h 

^>X<7)-:*#|gM&*SU 8h7>xor**ldi:|!! 



(2) ftft 2 6 5 3 7 1 2 

4 

fit, ±i5Sgi<z>m*r^&gB<D±iBx-f y9>^fm 

z> tmz. m 2 <Dmti&&mzf£$i-?z>±.$zw.WLm&<D 
wm 

io gia^a v-fmft* i-dcdx-x y^y^m^x^mv 
&m<Drt)V7,mmwm^ft?&o\z\stz<D-e. mi<n 

n >5r 6 T*¥*tft:-r s c <h tCcfc o x% 6 n*S8Ml 

30 X, 3>5= J >1tCl<h^< ^--FDli:(Og?^iSi:¥ma 

>X T © - 2*:#*L2<Z)M«B«CfiE«t^-f KD2RIPF* 

/^I/XB»JWlHlKl6^1ftttib, aCl^GTX'l' u/^> 
yh7>^^Qs<OiiaSBIKI»JW (PWM) £fir "5 <fc 3 Id 

40 «a£»ffi8te. ^3-^3-r;KH, y>r*— HDK 3 
«W®»16T»J$<**U ft5Eftil[j5lEt«£EVo*ft«fRL^«t 
T, y-f^-KDa, D2> ¥ft^>^>itCo, M7^> 

^^-5^«SWcOf^»«:m2H&r/»3HfcS^ 
50 S-T. X<^^>^h^>v ? X^Qs^^>(3^:^> < h, 



(3) 

5 

X^*y^>^h7>^X*Qs;&*:*:7K:fc£<h, 10 

Coj6«as«Stt, MK> n>7 f >U-Co*6ft«rRL^ffc!l3a: 
-t tt> X-T ^^>^h^>^X^Qs^^->/ / ^^ii[j 

b^T, X^y5F>^h^>^X^Qs^>/*- 20 
»lLa±TW«*«IaYta:*IB*a>«»4:3a:0, ««I 

ON* 

A*«EEVin3&**»Lfc»^a>m*ft5Efl:«)fc 

Lfc«^t«. n-f ;w:Ht«na««ii3&«i«nir*©fc 

ElffiU X< ^^>^h^>^X^QsCO^>i)jf^W 

*Cl©*««£EVc*«««ffiK:ll»*-fr-5 cfc 3 iCft^T 
Z>Z.£T\ ffi*«EEVo*3r^<Z>«jEt*lt«f^^S. 

ct^^D, ffi^mmvofcig^-r* /wx 

iB«IHlHlK]6«aEEVo(0^»»«:S— ttttJL, h7>y 40 

tiup£-t*\ 3>5 J >-y-ci©3te««ffiVc*«*«B£k:ii» 
>^x*Qs<&E«»irasiw (pwm) &&mm\a = soz.h 

1 0>S*2E«I8R 8 can >?>1ttl<0^««EEVc££5£{fc 
2i*-£<h|WIP#K:, *2<Z>«*«affll0©ffl*«flEVo*ft 50 




»fflF2 6 5 3 7 1 2 

6 

«E«EE«rfi8KS 4 TfiSt§ £*{C¥*t=i >f>^6T 
¥ » ffct* 5 d £ <fc o T f# 6 tl £ S gfEmmV i n £ m 1 <7> 

h7>XT<0-*£miKiDtoD, ^g-^n-f^CHK: 

x*;i^-a*g«-r* 0 

X-T ^^>^ r h^>> ? X^Qs^^tc^:^ ( h> ^3- 
^n-f;PCH<7)x*;l/=P-tCcfcO, y-T^-HDc<h-^# 

fit, C<n^>/*7mfcZM0M'tZ.£lz<k^T 

- HD2 £: n >?>1fCo-e¥?tfl:T£ £ ^Tm^m^Vo^ 

A-T ^5 1 >^h^>> ? X^Qs^^y^^:^^, ^3 — 
^n<;i/CHOX^;i/^-tci;0> ^>f FDc£— 
»Ll<ha>x>itClR^<*-KDeSiioT«SK^«t 

n^>o 

h ^ >X Tx##m2KRfi Lfc«ffi£^f 
HD2 1, D22 1 3>f ;l/CH^^n >x>-*tCoT¥*ift;-r ^ C 
i:-efflSiE«JEEVoS:*^"rs. 

Id, /^;PA«»J»lllK16^m*«ffiVoOS»*«itti 
b> ^co^ifttc^DTA-r ^^>^h^>^A^QsCOil 

^n-f ^CH^x^;^— tcj:0, ^>f*— HDit— 



# 

(4) 

7 

mm® h7>xT con^#^L2tci§g ufcmm^y-r * 

MIC /^;i<X«»J»EIB16*«Hi*«ffiVoa)*»*ttm 

?b7>z?x?Qs<Dm\zh7>xT\&»isi2n* b?> 

XTia)-^:#iBL3&^UTz: ^#J|L4(cRE$ns«SSE 

ggjS^x-r ^>^u*zlU— ^-eso, x-r^> 

y h 7 > ^Qsfl** > \Z ft t , m «t«JEV i nrt*^ 3 

- * ^ -f ;PCH £ ^-f * - H Db £ m m ® h ^ > X T <D 

n -f ;KHK:x*;i^-as»ST£o 

^n^;WH©x*;^— frcfcO, KDb. Dc. De £. 20 

mm® h7>XT ^#*L2JCKiB t & ^ * 

Rl.R2^SR$n, cn^^SfiiRl. R2<D««j£PK:38£ 
-TS«EE*«ffilHlKI8Tf«mbT, WJEEXiKcJtfclLfc 
*«E&Bfr^*-KPDK«>&Ta. fit, »ff^-f 

KPDOOteS:?* h V7>z?7,?mzm%!'?Z>Z.t.\Z 30 

^nii -*#i®L5$:^3-^a-f Mzmm-tz b? 
>xn<D-&&mMzmmT%mffi<Dmt\zv£~i tx-t 
^^>^h^>v ? x^Qs^^>x^^siif^$-&^>e^^ 

>5>X*QsJ&*:*->fc:fc:££:. SE«E*£EVin*<#«L5i:iiS 40 
Htt h 5 >XT©— *#«LHCUPt) 0 , tiL5CX^^ 

X-f ^^>^h^>> f X^Qs^7JC^§i, fas 

- KD21. D22<h^a — * 3-f ;UCH22fctf >^>1^CoT¥ 
*f{fc;T>5 £ £TB««BEVo*38£"r*. 

3>^>-!fCoi:atM^»-f >tf-^>XCOjSK 50 




^ff2 6 5 3 7 1 2 

8 

Rl. R2**SI*2 *U :nb ©«*tRl. R2<D««£ P iCfg£ 

*-FPDO>3fc£:7;* h h7>^X*PTfcflSStLTh7> 
^WjtCJfcUTX-T y*Zs9 h^>i^X^QsCOiSmWra 

>i?X?Qs<Ort'r 7 X-f y^>9 
b7>z?7>*Qs&*>/*7mft2-&2>&®ft<DX'f y 

Qs£** > ft £ <h , g«Em/EV i nrt^ ;i/CH <h 

x-r ^^>^h7>^x^Qs^^^^s<t, ^3- 

fit, Z<D*>/*ymiE&M?)m?Z.£:lZ&*oT. 
Mm® b >X T (7)=:*#^L2 {Cgjfjg L fcSJE £ y< * 

Rl. R2*<««a n> Ctlb ©SStRl. R2(Otttt^[ P t« t 

«at^»3t^-f*-HPDtC«*&"rs. ^IT, 5S3te^< 
KPD©*^7^ h h^>> ? X^PTtc:^#t"r^C^{c 

ctoT> mttnEEWo(om.W}\zmuxx-f y^>9b^> 
isx*Qi<Dmnwimfflm&&mf$\zftoz£iz&o. m 

#nz, msmmm^mnmtmzmmr^. 
zti\z, i««sh^>xT(D-^#ttLncf*iss-rs# 

;H7^4SMt5^tlcd;0, X-f ^y^>^ h^>^ 

x^Qs^^>/^^ii!if^$i±^e®js;c7)x-r 

x-r ^^>^h^>^x^Qs^> 

^3 3>r ;pcHtcx^^«-^#a-rs. 

X-T y5 L >^h7>^X^Qs^7tC*^i:. 5f3- 
^n^;uCH(Dx^;i/^-tc^O. y-r^--KDl < ha>T : 
>itC 1 ^io Ttfi^in^. 

K«« h7>XT (Z> - 5fc#|ftL2^»E bfcSm«r^-f ^" 
- HD2<h^>^>1tCoT¥^t:-r^>C < hTB«tmmVo^ 



# 



» 2 HRtf SI 3 B»m 1 SMB«©fPft*KWr SRW 
0 ; 



K 6 0tt*»M<Z)f| 2 ^KflOBBB 



(5) 



10 



2 6 5 3 7 1 2 



10 



20 



10:SB 2 
18:^m[eISS 

CH. CH2:^3-^3<;1. 
Ll-L6:#^ 

Tl, T2: H^>X 

D1.D2. D21.D22. Da-Dh:^^"- 

CI. Co:3>5 s >9- 
R1.R2:IS« 

PT:?;* h h^>^X^ 
RL:ft«f 



W1B1 



V-8 t7i*«#1k 




10«7I*«« 



# 



(6) ft¥t 2 6 5 3 7 1 2 



[£2H] [SB4I9] 




K3@] [m5ia] 






m\ 20] 




# 

(9) 



# 



t$fF2 6 5 3 7 1 2 



[IlOil 




»11H] 




(10) #^2 6 5 3 7 1 2 



[mi 3 0] 



01 



01 

-cN- 



ch 



Vc 



12 



02 



~1 



L1-! 



5 



14 



8 S&ft 



10 Wkm* 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] Carry out the chop of the rectifier circuit which rectifies 
alternating voltage, and the rectified current generated in this 
rectifier circuit by energization period control of a switching element, 
and a **** current is generated. Furthermore, the 1st power conversion 
section which graduates this **** current with the filter which consists 
of a choke coil and a capacitor, Carry out the chop of the capacitor 
output of the 1st power conversion section by energization period 
control of a switching element, and a **** current is supplied to the 
primary winding of a transformer, this — In the switching regulator 
equipped with the 2nd power conversion section which generates direct 
current voltage by graduating the electrical potential difference which 
carries out induction to the secondary winding of this transformer by 
the capacitor While sharing said switching element of said 1st power 
conversion section by said switching element of the 2nd power conversion 
section The switching regulator characterized by having the pulse width 
control section which controls the energization period of this switching 
element according to fluctuation of said direct current voltage 
generated in the 2nd power conversion section. 



[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 

Especially this invention relates to the switching regulator which 
simplified circuitry about the switching regulator of an I/O insulation 
mold. 

[Description of the Prior Art] 

As a conventional switching regulator, there was a thing of the circuit 
shown in Fig. 13. This has the composition of generating the stable 
direct current voltage Vo, by letting the rectification electrical 
potential difference Vin obtained by graduating with a smoothing 
capacitor 6 while a rectifier 4 rectifies the alternating voltage from 
AC power supply 2 pass to the 1st power conversion section 8 and the 2nd 
power conversion section 10. 

That is, by equalizing the intermittence energy sent out from Input Vin 
by the switching operation of a switching transistor Ql with the LC 
filter and fly wheel diode Dl which consist of a choke coil CH and a 
capacitor CI, the 1st power conversion section 8 generates the direct- 
current stabilization output Vc, and the pulse width control circuit 12 
detects the voltage variation of the direct-current stabilization output 
Vc, and it controls ON / off actuation period of a switching transistor 
Ql to control voltage variation. 

The 2nd power conversion section 10 generates the stable direct current 
voltage Vo by changing into the signal of a RF pulse again, making it 
generate in a secondary-winding L2 side, and rectifying and graduating 
with rectifier diode D2 and a smoothing capacitor Co by the switching 
operation of the transistor Q2 which carried out the series connection 
of the stable dc output Vc to the primary winding LI of high frequency 
transformer T. Furthermore, the pulse width control circuit 14 detects 
the voltage variation of the output Vo accompanying fluctuation of Load 
RL, and ON/OFF actuation period of a switching transistor Q2 is 
controlled to control voltage variation. 

Thus, since according to the switching regulator which connected the 1st 
power conversion section 8 and the 2nd power conversion section 10 to 
series output voltage Vc can be stabilized according to an operation of 
the 1st power conversion section 8 even if it changes the voltage swing 
of AC power supply 2 sharply, there is an advantage that valve flow 
coefficient product of a capacitor can be substituted for the minimum 
value. 



For example, the 1st power conversion section 8 is omitted, when it 
considers as the circuitry which supplies the electrical potential 
difference Vin of a smoothing capacitor 6 to a capacitor CI directly, 
the capacitor of the withstand voltage more than the maximum voltage 
swing of AC power supply 2 is needed, and even if it is at the minimum 
amplitude time, in order to supply sufficient power to a load further, 
it is necessary to form a very mass capacitor. 

On the other hand, the direct current voltage which withstand voltage 
stabilized by the capacitor of small capacity low can be generated by 
forming the 1st power inverter circuit 8. 
[Problem(s) to be Solved by the Invention] 

However, if it was in such a conventional switching regulator, since the 
switching transistor and the pulse width control circuit were 
established in each power inverter circuit, there was a problem that a 
circuit scale became large. 

This invention is made in view of such a technical problem, and it aims 
at offering the small switching regulator of a circuit scale. 
[The means for solving a technical problem] 

To such a purpose, this invention carries out the chop of the rectifier 
circuit which rectifies alternating voltage, and the rectified current 
generated in this rectifier circuit by energization period control of a 
switching element, and a **** current is generated. Furthermore, the 1st 
power conversion section which graduates this **** current with the 
filter which consists of a choke coil and a capacitor, Carry out the 
chop of the capacitor output of the 1st power conversion section by 
energization period control of a switching element, and a **** current 
is supplied to the primary winding of a transformer, this — It is aimed 
at the switching regulator which generates direct current voltage by 
graduating the electrical potential difference which carries out 
induction to the secondary winding of this transformer by the capacitor. 
And while sharing the above-mentioned switching element of the power 
conversion section of the above 1st by the above-mentioned switching 
element of the 2nd power conversion section, it considered as the 
configuration equipped with the pulse, width control section which 
controls the energization period of this switching element according to 
fluctuation of the above-mentioned direct current voltage generated in 
the 2nd power conversion section. 
[Function] 

A circuit can be miniaturized without reducing the function of 
electrical-potential-difference stabilization of the 1st power 
conversion section and the 2nd power conversion section, since chop 



actuation of the 1st power conversion section and the 2nd power 
conversion section is shared by one switching element, and is performed 
and it was made to perform ON/OFF control of this switching element in a 
common pulse width control circuit, if it was in the switching regulator 
of this invention which has such a configuration. 

Moreover, it is applicable to both the switching regulator of a separate 
excitation type, and the switching regulator of a self-excitation type. 
[Example] 

The 1st example of this invention is explained with a drawing. First, 
when circuitry is explained with Fig. 1 , this is the switching 
regulator of the separate excitation type which generates the stable 
direct current voltage Vo by letting the rectification electrical 
potential difference Vin obtained by graduating with a smoothing 
capacitor 6 pass to the 1st power conversion section 8 and the 2nd power 
conversion section 10 while rectifying the alternating voltage supplied 
from AC power supply 2 with a rectifier 4. 

That is, while a choke coil CH and a switching transistor Qs carry out a 
series connection to the both ends of a smoothing capacitor 6, the fly 
wheel diode Dl and the capacitor CI have connected with a serial to the 
both ends of a choke coil CH. 

Moreover, between the node of a capacitor CI and diode Dl, and one 
terminal of a smoothing capacitor 6, the primary winding LI of Diode Da 
and high frequency transformer T connected with the serial, and 
rectifier diode D2 and a smoothing capacitor Co have connected with a 
serial to the both ends of the secondary winding L2 of high frequency 
transformer T. 

Furthermore, the pulse width control circuit 16 detects the voltage 
variation of an electrical potential difference Vo which appears in a 
smoothing capacitor Co, and energization period control (PWM) of a 
switching transistor Qs is performed according to fluctuation. 
The 1st power conversion section 8 for stabilizing the output of a 
rectifier 4 here It consists of a choke coil CH, diode Dl, a capacitor 
CI, a switching transistor Qs, and a pulse width control circuit 16. The 
2nd power conversion section 10 for supplying the stabilization direct 
current voltage Vo to Load RL It consists of high frequency transformer 
T, diodes Da and D2, smoothing capacitor Co, a switching transistor Qs, 
and a pulse width control circuit 16, and the switching transistor Qs 
and the pulse width control circuit 16 are sharing between each power 
conversion sections 8 and 10. 

Next, actuation of this example is explained based on Figs. 2 and 3 . 
First, since an electrical potential difference Vin will join a choke 
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coil CH as shown in Fig. 2 if a switching transistor Qs is turned on, a 
current II flows to a choke coil CH, and energy is accumulated in a 
choke coil CH. 

The discharge current 12 which can come, simultaneously flows through a 
switching transistor Qs from a capacitor CI flows the primary winding LI 
of high frequency transformer T, and energy is accumulated. 
Furthermore, since the diode D2 of the 2nd power conversion section 10 
becomes off, a current 13 is supplied to Load RL from Capacitor Co. 
On the other hand, a current I' 2 flows from the secondary winding L2 of 
high frequency transformer T to Capacitor Co, Capacitor Co is charged 
and the required current 13 flows from Capacitor Co to Load RL further 
at the same time the energy of Coil CH will move to a capacitor CI when 
a current V 1 flows from Coil CH to a capacitor CI as shown in Fig. 3 if 
a switching transistor Qs becomes off. 

And when a switching transistor Qs repeats ON / off actuation, the fixed 
direct current voltage Vo is supplied to Load RL. 
Therefore, the current II in case a switching transistor Qs turns 
on/operates [ off ] serves as a wave of the shape of a saw from which 
the average serves as lav above critical current IL as shown in Fig. 4 , 
and a current 12 and T 2 become a wave as shown in Fig. 5 . In addition, 
TOFF shows among drawing the period which serves as TON and FU in the 
period when a switching transistor Qs serves as ON. 

Next, the actuation for the output stabilization at the time of changing 
input voltage Vin is explained. First, when the amplitude of input 
voltage Vin increases, in connection with the flowing current II 
increasing Coil CH, the charge electrical potential difference Vc of a 
capacitor CI increases. Consequently, a current 12 will also increase 
and output voltage Vo will also increase. The pulse-width-modulation 
circuit 16 detects a changed part of an electrical potential difference 
Vo in detail, decreases the ON actuation period of a switching 
transistor Qs automatically in proportion to a part for this fluctuation, 
is acting so that specified voltage's may be made to maintain the charge 
electrical potential difference Vc of a capacitor CI, and makes a 
predetermined electrical potential difference maintain output voltage Vo. 
Conversely, when the electrical potential difference of input voltage 
Vin decreases, in connection with the current II which flows Coil CH 
decreasing, the charge electrical potential difference Vc of a capacitor 
CI decreases. Consequently, a current 12 will also decrease and output 
voltage Vo will also decrease. The pulse-width-modulation circuit 16 
detects a changed part of an electrical potential difference Vo in 
detail, makes the ON actuation period of Transistor Qs increase 



automatically in proportion to a part for this fluctuation, is acting so 
that specified voltage's may be made to maintain the charge electrical 
potential difference Vc of a capacitor CI, and makes a predetermined 
electrical potential difference maintain output voltage Vo. 
Thus, when the pulse width control circuit 16 performs automatically 
energization period control (PWM) of a switching transistor Qs, output 
voltage Vo is stabilized. And by the switching transistor Qs and the 
pulse width control circuit 16, since it is circuitry which stabilizes 
the output voltage Vo of the 2nd power conversion section 10 at the same 
time it stabilizes the charge electrical potential difference Vc of the 
capacitor CI of the 1st power conversion section 8, a circuit scale can 
be miniaturized compared with the former. 

Next, the 2nd example is explained with Fig. 6 . This switching 
regulator is a switching regulator of the separate excitation type which 
generates the stable direct current voltage Vo by letting the 
rectification electrical potential difference Vin obtained by graduating 
with a smoothing capacitor 6 pass to the 1st power conversion section 8 
and the 2nd power conversion section 10 while rectifying the alternating 
voltage supplied from AC power supply 2 with a rectifier 4. 
If a switching transistor Qs is turned on, the rectification electrical 
potential difference Vin will join the primary winding LI of a choke 
coil CH, Diode Db, and high frequency transformer T, and energy will be 
accumulated in a choke coil CH. 

If a switching transistor Qs becomes off, a current will flow through 
Diode Dc, a primary winding CH, and a capacitor CI with the energy of a 
choke coil CH. 

And direct current voltage Vo is generated by repeating this ON / off 
actuation by graduating the electrical potential difference which 
carried out induction to the secondary winding L2 of high frequency 
transformer T by diode D2 and Capacitor Co. 

Furthermore, when the pulse width control circuit 16 detects fluctuation 
of output voltage Vo and performs energization period control of a 
switching transistor Qs automatically according to the fluctuation, 
direct current voltage Vo is stabilized. 
Next, the 3rd example is explained with Fig. 7 . 

This is the switching regulator of a separate excitation type, if a 
switching transistor Qs is turned on, the rectification electrical 
potential difference Vin will join the primary winding LI of a choke 
coil CH, Diode Db, and high frequency transformer T, and energy will 
accumulate it in a choke coil CH. 

If a switching transistor Qs becomes off, a current will flow with the 
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energy of a choke coil CH through Diode Dc, a primary winding LI, a 
capacitor CI, and Diode De. 

And direct current voltage Vo is generated by repeating this ON / off 
actuation by graduating the electrical potential difference which 
carried out induction to the high frequency transformer T secondary 
winding L2 by diodes D21 and D22, Coil CH, and Capacitor Co. 
Furthermore, the pulse width control circuit 16 detects fluctuation of 
output voltage Vo, and stabilizes direct current voltage Vo by 
performing energization period control of a switching transistor Qs 
automatically according to the fluctuation. 
Next, the 4th example is explained with Fig. 8 . 

if this is the switching regulator of a separate excitation type and a 
switching transistor Qs is turned on — the rectification electrical 
potential difference Vin — the primary winding LI of a choke coil CH 
and high frequency transformer T — being added — a choke — energy is 
accumulated in Carp CH. 

If a switching transistor Qs becomes off, a current will flow through 
Diode Di, a primary winding LI, and a capacitor CI with the energy of a 
choke coil CH. 

And direct current voltage Vo is generated by repeating this ON / off 
actuation by graduating the electrical potential difference which 
carried out induction to the secondary winding L2 of high frequency 
transformer T by diodes D21 and D22, the choke coil CH2, and Capacitor 
Co. 

Furthermore, when the pulse width control circuit 16 detects fluctuation 
of output voltage Vo and performs energization period control of a 
switching transistor Qs automatically according to the fluctuation, 
direct current voltage Vo is stabilized. 
Next, the 5th example is explained with Fig. 9 . 

As for this, a transformer Tl is connected between the primary winding 
LI of high frequency transformer T, and a switching transistor Qs. If it 
is the switching regulator of the self-excitation type which turns 
on/operates [ off ] a switching transistor Qs with the current by which 
induction is carried out to a secondary winding L4 through the primary 
winding L3 of a transformer Tl and a switching transistor Qs is turned 
on The rectification electrical potential difference Vin joins the 
primary winding LI of a choke coil CH, Diode Db, and high frequency 
transformer T, and the primary winding L3 of a transformer Tl, and 
energy is accumulated in a choke coil CH. 

If a switching transistor Qs becomes off, a current will flow with the 
energy of a choke coil CH through Diodes Db, Dc, and De, a primary 




winding LI, and a capacitor CI. 

And direct current voltage Vo is generated by repeating this ON / off 
actuation by graduating the electrical potential difference which 
carried out induction to the secondary winding L2 of high frequency 
transformer T by diode D2 and Capacitor Co. 

Furthermore, the resistance Rl and R2 of a high impedance is connected 
to Capacitor Co and juxtaposition, the electrical potential difference 
generated at the node P of these resistance Rl and R2 is detected in a 
detector 18, and the current proportional to voltage variation is 
supplied to the issue diode PD. And by irradiating the light of the 
issue diode PD at a photo transistor PT, the bias of a switching 
transistor Qs is changed according to fluctuation of output voltage Vo, 
energization period control of a switching transistor Qs is performed 
automatically, and direct current voltage Vo is stabilized. 
Next, the 6th example is explained based on Fig. 10. 

This is the switching regulator of the self-excitation type which turns 
on/operates [ off ] a switching transistor Qs according to change of the 
current which carries out induction of the primary winding L5 to 
secondary-winding L6 of the transformer T2 applied to a choke coil, if a 
switching transistor Qs is turned on, the rectification electrical 
potential difference Vin will join a coil L5 and the primary winding LI 
of high frequency transformer T, and energy will accumulate it in a coil 



If a switching transistor Qs becomes off, a current will flow through 
Diode Di, a primary winding LI, and a capacitor CI with the energy of a 



And direct current voltage Vo is generated by repeating this ON / off 
actuation by graduating the electrical potential difference which 
carried out induction to the secondary winding L2 of high frequency 
transformer T by diodes D21 and D22, the choke coil CH2, and Capacitor 



Furthermore, the resistance Rl and R2 of a high impedance is connected 
to Capacitor Co and juxtaposition, the electrical potential difference 
generated at the node P of these resistance Rl and R2 is detected in a 
detector 18, and the current proportional to voltage variation is 
supplied to light emitting diode PD. And by irradiating the light of the 
issue diode PD at a photo transistor PT, and controlling the bias of 
Transistor Qs, according to fluctuation of output voltage Vo, 
energization period control of a switching transistor Qs is performed, 
and direct current voltage Vo is stabilized. 
Next, the 7th example is explained with Fig. 11. 



L5. 



coil L5. 



Co. 



It will be controlling the bias of a switching transistor Qs by the 
current by which induction' s is carried out through the coil L7 
incidental to the primary winding LI of high frequency transformer T, 
this is the switching regulator of the self-excitation type which turns 
on/operates [ off ] a switching transistor Qs, if a switching transistor 
Qs is turned on, the rectification electrical potential difference Vin 
will join the primary winding LI of a choke coil CH, Diode Db, and high 
frequency transformer T, and energy will accumulate it in a choke coil 
CH. 

If a switching transistor Qs becomes off, a current will flow with the 
energy of a choke coil CH through Diode Dc, a primary winding LI, and a 
capacitor CI. 

And direct current voltage Vo is generated by repeating this ON / off 
actuation by graduating the electrical potential difference which 
carried out induction to the secondary winding L2 of high frequency 
transformer T by diode D2 and Capacitor Co. 

Furthermore, the resistance Rl and R2 of a high impedance is connected 
to Capacitor Co and juxtaposition, the electrical potential difference 
generated at the node P of these resistance Rl and R2 is detected in a 
detector 18, and the current proportional to voltage variation is 
supplied to light emitting diode PD. And direct current voltage Vo is 
stabilized by performing automatically energization period control of a 
switching transistor Ql according to fluctuation of output voltage Vo by 
irradiating the light of light emitting diode PD at a photo transistor 
PT. 

Next, the 8th example is explained with Fig. 12. 

This is the switching regulator of the self-excitation type which turns 
on/operates [ off ] a switching transistor Qs by controlling the bias of 
a switching transistor Qs by the current by which induction is carried 
out to the coil L8 which accompanies the primary winding LI of high 
frequency transformer T, if a switching transistor Qs is turned on, the 
rectification electrical potential difference Vin will join a choke coil 
CH, and energy will accumulate it in a choke coil CH. 
If a switching transistor Qs becomes off, a current will flow through 
diode Dl and a capacitor CI with the energy of a choke coil CH. 
And direct current voltage Vo is generated by repeating this ON / off 
actuation by graduating the electrical potential difference which 
carried out induction to the secondary winding L2 of high frequency 
transformer T by diode D2 and Capacitor Co. 
[Effect of the Invention] 

A circuit can be miniaturized without reducing the function of 



♦ • 

electrical-potential-difference stabilization of the 1st power 
conversion section and the 2nd power conversion section, since according 
to the switching regulator of this invention chop actuation of the 1st 
power conversion section and the 2nd power conversion section is shared 
by one switching element, and is performed and it was made to perform 
ON/OFF control of this switching element in a common pulse width control 
circuit, as explained above. 

Moreover, it is applicable to both the switching direct-current 
regulated power supply of a separate excitation type, and the switching 
direct-current regulated power supply of a self-excitation type. 



[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Fig. 1 is a circuit diagram of the 1st example of this invention. ; 
Figs. 2 and 3 are explanatory views explaining actuation of the 1st 
example. ; 

Figs. 4 and 5 are wave form charts explaining actuation of the 1st 
example. ; 

Fig. 6 is a circuit diagram of the 2nd example of this invention. ; 
Fig. 7 is a circuit diagram of the 3rd example of this invention. ; 
Fig. 8 is a circuit diagram of the 4th example of this invention. ; 
Fig. 9 is a circuit diagram of the 5th example of this invention. ; 
Fig. 10 is a circuit diagram of the 6th example of this invention. ; 
Fig. 11 is a circuit diagram of the 7th example of this invention. ; 
Fig. 12 is a circuit diagram of the 8th example of this invention. ; 
Fig. 13 is a circuit explanatory view of the conventional example. 
Sign in drawing; 
2' AC power supply 



4: Rectifier 
6: Capacitor 

8: The 1st power conversion section 
10- The 2nd power conversion section 
16: Pulse width control circuit 
18^ Detector 

Qs: Switching transistor 

CH, CH2: Choke coil 
LI - L6: Coil 

T: High frequency transformer 

Tl, T2: Transformer 

Dl, D2, D21, D22, Da-Dh: Diode 

CI, Co: Capacitor 
Rl, R2: Resistance 

PD: Light emitting diode 
PT: Photo transistor 
RL: Load 
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3. In the drawings, any words are not translated. 
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[ Fig. 5 ] 
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[ Fig. 11 ] 
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